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(54) Resplralory hunddV Icatkm sysiam 

(57) A flow probe (19) 16r use in a humicfification 
system is disclosed. The flow probe (19) is adapted to 
be portioned in a humidified gases flow (for example 
oxygen or anaesthetic gases) such as that which Is pro- 
vided to a patient (13) in a hospital environment The 
flowr probe (19) is designed to provide both tempeiati^e 
and flow rate sensing of the gases flow by incorporating 
two sensors (34. 35 preferably thermistors) and the 
shape and alignment of the prdbe (19) enables accurate 
readings by reducing the occurrence of condensation 
on the sensors (34. 35). A number off possible appDca- 
tions are dteclosed wherein the fkiw sensor (19) is 
included in humidification control systems which pro- 
vide a patient (13) witti a desired humkiity level or $im> 
plify the amount off user input required or wherein the 
flow serisor (19) provides a conlrolier (ll) wSh flow 
information which may then be used to determine cer- 
tain, possibly dangwous, conditions (such as incorrect 
ftow sensor placement, breathing circurt disconnected, 
no water in the humidification chamber (4) or humidity 
out of required limits). 
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BACKGROUND OF THE INVEtmON 
5 Held of the Invention 

This invention relates to gases distr3)ution systems and in particular, though not solely, to respiratory himidifier 
systems which humidify gases for a patient, or other person in need of such gases, to breathe. 

Description of the Prior Art 

Maiv. H not all. existing respiratory humidificalion systems which deliver hunwiried gases (such as oxygen or 

temperature of the gases leaving the hunMirication device in flie tveathing circuit is monitored and the heat souree con- 
SJSjr^;^^^ ^ tenperature to achieve a desired outgoing humidified gases tempetature. An 

J!J5 ?f* °^ humrfher contiol system is dedosed in our prior United States Patent Na 5.558.084. This 
method of control has a number of dteadyantages niciudbig: 

- In situations wHh high incoming gases temperature (approaching the desied outgoing gases temperature] little 
he^ nec«Mri^y supplied to the gases by the humidncalian process to «52ve •T^ed^ISC 
Accordingly, niehumidificaion of the gases is also achieved. «,u w wnveraaire. 

- The depeiidency on temperataire sensors in this control method means that incorrect placonent or connection of 
»e temperature sensors can lead to impaired peribnnance of the entire humidmcaSon and breaOting system. 

- La* Of flow sensors which, it provided, would enable certain breathing dicult conditions to be easily recognised 

SS2!^2^*J?"J? ^^^J^ humidificalion dMoe (and^or the gases supply). How sensor have pre- 
viously not be« utilised in hunMlficalton systenw 
oocumng on the flow sensor, toading to incorrect flow reacfings. 

certain humidty levels are required of gases which are to be adminislared to a patient Diftorent hunHdily values 
are qpecificaUy subUe to intact ((or example face masl^ or bypassed Cmlubetion delivery of gases) ainwrn. Tern- 
^ture sensing alone can not ensure that these required temperatureAiumidity values are aclueved. 
' ®^ respiratory humidification devices require users to adjust dials which have Ulie or no intuitive rela- 

tionshp to the actual physical parameters they are intended to control Often the dials a(iust tie required gases 
outlet tempe^e andtor the heating supplied by the heater wire provided wHhln the conduit connecting humidifier 

ES^S^J^ir^f ^ ■ P*"** ^ ^""^ ^ ^ as insufficient humidity can very 

quckhf d^iydrate the pabenTs alraays. Accordingly, users have lltlle or no Idea where to position the dials to pro- 

.J^l^'^ °* "f*^"" l*"^ swfied gases at the existing flow rate. An automated sy^em 
in which the user need only infomi the humidWcalicn device If the patient receiving the humtdTied gases has intect 
or bypassed ainways would be a migor advance. B-^nasimaci 

Pf«noi^menboned. the most important parameter in respiratory humidification systems is the humidity of the 
gases. Oftwi. the temperature displayed has no relationship to the actual humkSty of the gases being suopHed to 

the humicEty of the gases being supplied to the patent 
BRIEF SUMMARY OF THE INVENTION 

som! wJJlSS^ "T*" ^ * respiratory humidifier system which will go at teast 

disadvantages or which at least provide the industry with a useful choice 

seiwor housing means adapted to said sensor housing means having a tonalludliiai 

exis si*6tentiany perpendicular to said humidified gases flow and a sensing end. 
sensing means housed within said sensor housing means at or near said sensmg end and 
at least one projecting teb means extending laterally from said sensor housii« means.'said at least one piaiecting 
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tab means providing surtices which enable liquid condensate to disperse away from said sensing end of said sen- 
sor housing means. 

In a second aspect, the Inventfon consists In hun^dificalion apparatus for humidifying a gases flow to be supplied 
to a patient or other person in need of such gases comprising: 

huiradif ication chamber means adapted to hold a quanti ^ of water and having an inlet and an outlet to allow said 
gasee flow to pass through said humldrficafion chamber means, 

heating means r»ovided adjacent said humidification diamber means and adapted to provide heat to said quantity 
of water in said humidification chamber means in order to provide water vapour to said gases flow passing throuoh 
said humidffication chamber means. 

gases transportation pathway means connected to said outlet of saui humidification charriber means to convey said 
gases flow to said patient or other person in need of such gases, 
flow probe means adopted to sense the flow rate of said gases flow, 
temperature smsing means adafrted to sense the tanperature of sakl gases flow, 
user ir^ut means to allow a user to set a required temperature of said gases flow.' 

oontfol means which receives input from said flow probe means, said temperature sensing means and said user 
input means and controls said heating means in response to said inputs to maintain said gases flow at said 
required temperature. 

In a third aspect, the invention consists in humidification apparatus for humidifying a gases flow to be SM ^Iied to a 
patient or other person in need of such gases conprising: 

humidification chamber means adapted to hold a quantity of water »id having an inlet and an outlei to allow said 
gases flow to pass through said humidification chamber means. 

heating means provided adjacent said humidification chamber means and adapted to provide heat to said quantity 
of water in said huivudlfication chamber means in order to provide water vapour to said gases flow passir^ through 
said humidmcation chamber means, said heating means utilising a measurable quantify of power, 
gases transportation pathway means connected to said ouUet of said huntidilicatton chanttMr means to convey said 
gases flow to said patient or other person in need of such gases, 
flow probe means adapted to sense the flow rate of said gases flow. 

control means which receives Input from said flow probe means arid storing a program which causes the control 
means to 

i) calculate the power usage required of said heating means in order to huinidify said gases flow to a predeter- 
mined level at the gases flow rate sensed by said fbw probe means. 
B) determine the power presently being utilised by said heating means, and 

dD sipply said predetemnined level of power to said heating means if the determined present power utilisation 
of said heating nrteare is less Ifian said required power usage. 

In a fourth aspect, the invention consists in humidification apparatus for humidifying a gases flow to be supplied to 
a patient or other person in need of such gases comprising: 

humidification chairfcer means adapted to hold a quantity of water and having an inlet and an outlet to aUow said 
^ gases flow to pass through said humidification chamber means, 

heating means provided adjacent said humidification chamber means and adapted to provide heal to said quantity 
of water in said humidification chamber means In order to provide water vapour to said gases flow passing through 
said humidification chamber means, 

gases transportation pathway means connected to said outlet of said hunvdrication chancier means to convey said 

so gases flow to said pati€.it or other person in need of such gases, 

flow prc^e means adapted to sense the flow rate of said gases flow. 

temperature sensing means adapted to sense the temperature of said gases flow, 

user input means to aRow a user to select a desired gases humidity level off said gases flow. 

data storage nrteans containing information on target gases tenqieratures at various gases flow rales lor a number 

ss of humidification chamber outlet means temperatires, 

OOTtrol means which receives input from said tenpenrture sensir^ means and said user input means ar^ using 
said flow information from said flow probe means repeatedly obtains corresponding target tenperalure information 
from said data storage means corresponding to the desired gases humidity level and varies the heat provided by 



so 



40 



3 



10 



IS 



so 



EP0 885 623 A2 

said heatipg means until the sensed temperature is substantially equivalent to said tvget tenveiative In order to 
obtain said desired gases hwnidity level. 

In a fifth aspect Ihe invention consists in humidif ication apparatus tor humldlfytng a gases flow to be supplied to a 
palieni or other person in need of sudi gasee conprising: 

humidificalion chamber means adapted to hoM a quantity of water and having an inlet and an outlet to allow said 
gases flow to pass through said humidif ication chanter means, 

healing means provided atQacent said humidification chamber means and adapted to prawide heat to said quantity 
*^ 1^ humidification chairt>er means in order to provide water vapour to said gases flow passing throuoh 
said hunadm^on chamtier means, 9 
gases transportation pathiwBy mearw connected to said outlet of said humi<«^ 
gases flow to said patient or oflier person in need of such gases, 
flow prDt>e means adapted to sense the flow rate of said gases fkRw. 
temperature sensing means adafxted to sense the tenfierature of said gases flaw, 
user input means which may be in one of a predetemiined nuntw of steles coir^sito^ 
SStytel?' «««fl«««« optimal^ requiring a pradetemtined gases temperature and 

conW means which receives input from said flow probe means, said temperature sensing means and said user 

mprt means and controls said healing means to provide said gases flow to said patiert or other pe^ 
such gasee at a temperahre and humidity level as indicated by said user iivut means. 

JH® *® in humidirication apparatus for humidifying a gases flow to be supplied to a 

pakent or other person in need of such gasee conprising: i«* 

25 

humidlfi^on chamber means adapted to hold a quantity of water and having an inlet and an ouUet to aUow said 
gases flow to pass through said humidirication chamber means, 

heafing means provided adjacent said humidification chamber means and adapted to provide heat to said quantity 
of vetar in »id humitftficaiion chamber means m order to provide water vapour to said gases f kw passing through 
30 said hunudificatlon chamber means, wuuuu»n 

gases transportation pathway means connected tosaid outlet of said humidfflcaB^ 

a pa*ert end. distal to said end connected to said outlet of said humidTication chan4>er means, 

«*«P^ *e temperature of said gases flow substanhally at said outlet of 

^ sad humidification chamber means, 

second tenperature sensing means adapted to sense the tempeialure of said gases flow substantially at said 

patoit end of said gases transportation pathway means. 

display means adapted to display temperature information to a user, 

control means which receives input from said first temperature sensing means and outputs a signal to said display 
mrans to «use a temperature to be displayed to the user which is the lower of the temperatures sensed t>y said 
first and said second temperature sensing means. senBwoywn 

. ?JI2f*^***^' ** apparatus for humidifying a gases flow to be supplied 

to a patient or other person in need of such gases comprising: 

4S 

humidification chamber means adapted to hold a quantity of water arKi having an intet and an outlet to aOow said 
gases flow to pass through said humidification chamber means, 
heating means provided adjacent said humidif ication d 

of water in said humidificalion chambsr means in order to provide water vapour to saU gasesf low passing throuoh 
« said hunddiiication chanter means, - 8«.«» wwpassmginrou^ 

gases titOT^)ortation pathway means connected to said outtet of said h^ 

gases flow to said patient or olher person in need of such gases. 

flow probe means adapted to sense flie flow rate of said gases flow, and 

Gomrol means v*ich reoeivas input from said flow probe means and compares the sensed flow rate of said gases 
TOW with a predetemiined minimum required gases flow rate and places the huiridTicalion apparatus into a safe 
mode of operation If the sensed rate is less than said predeternined minimum rate. 

In an eighft aspect the invention consisb in humidrication apparatus for humidifying a gasAs f i>— ir> ha « to 
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a patient or other pereon in need of sucti gases oomprising: 

humBdiTication chamber means adapted to hold a quantity off water and having an inlet and an outlet to allow said 
gases flow to pass through said humidification chaml)er means. 

heating means provided adjacent said humidification chamber means arxl adapted to provide heat to said quantity 
of water In said humidification chamber means in order to provide water vapour to said gases flow passing through 
said humicSf ication chamt>er means. 

gases transportation pathway means connected to said oidet of said humidification chamber means to convey said 

gases flow to said patient cu' other person in need of such gases, said gases transportation pathway means having 

a patient end, distal to said end connected to said outlet of said humidification chamber means. 

humidity sensing means which senses the humiddy of said gases flow bdng supplied to said patient 

timer means which may be used to time certain humidification apparatus events. 

alann means which m^ be en^glsed to provide a warning signal after a predetermined alarm time. 

storage means which stores said alarm times for a nurrtier off associated sensed humidity values, and 

control means wtiich stores a program which causes the control means to: 

I) receive input of said sensed hunudity value from said humidity sensing means, 

a) obtain from said storage means the alamn time associated with said sensed humidity value. 

iii) start said timer means, 

iv) wait until the time elapsed by said timer means sutntantially equals said alarm time and 

v) energise said alarm means to provide said warnir^ signal. 

In a ninth aspect the bnvenlion oonsisis in humidification apparatus for hurrddif ying a gases flow to be suppW^ to a 
patient or other person in need of such gases comprising: 

* 

huntidrfication chamber mear^ adapted to hold a quantity off water and having an irtf et and an outlet to aDow 
said gases flow to pass through said humidification chamber means, 

heating means provided adjacent said humidirication diamber means and adapted to provide heat to said 
quantity of water in said humidification chant>er means in order to provide water vapour to said gases flow 
passing through said humldif ication chaniser means. 

heating means power utilisation sensing means which monitors the level of power being used by said healing 
means. 

healing means temperature sensing means which senses the temperature of said heafing means, 
gases transportation pathway means connected to said outlet of said humidification chamber means to convey 
said gases flow to said patient or other person in need of such gases, said gases transportation pathwc^ 
means having a patient end. distal to said end connected to said outlet of said humidification chamber means, 
alarm means which nn^ be energised to provide a warning signal after a predetermined alarm time, and 
control means which stores a program which causes the control means to; 

i) deternvne a difference temperature by subtracting the gases temperature determined by said gases flow 
temperature sensing nrmans from the heating means temperature sensed by said heating means temper- 
ature sensing means, 

iO determine a power requirement value tor the heating means from said heating means power utilisalion 
sensing means, 

iii) caloiiate a thermal conductivity value k)y dividing said power requirement value by said difference tem- 
perature. 

iv) energise said alarm means if said calculated thermal conductivity value is less than a predeternvned 
mininum alkniiafale thermal conductivity value. 

In a tenth aspect the inverttion consists ir. humidification an^aratus for humidifying a gases flow to be supplied to a 
patient or other person In need of such gases comprising: 

hunrvdlfication chamber means adapted to hold a quantity of water and having an inlet and an outlet to allow 
said gases f bw to pass through said humicfification chamber means. 

hearing means provided adjacent said humidification chamber means and adapted to provide heat to said 
quantity of water in said hunrydlf ication charvt)er means in order to provide water vapour to said gases flow 
passing through said humidification chamber means, said healing means utilising a measurable quantity of 
power. 
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gases transportation pathway means connected to said outlet of said humkJification channber means to convey 
said gases flow to said patiem or ottier person in need of sucti gases, 

gases transportation pathway heating means wtiich are energisable to supply heat to said gases flow along at 
least a part of the length of said gases transportation pathway means. 

gases temperature sensing means which senses the temperature of said gases flow leaving said humidifica- 
tion chan4>er means, 

user ir^ut means to allow a user to enter a required temperature offset value which is the required difference 
in temperature between the said sensed gases temperature and the temperature of the gases flow delivered 
to said patient, 

oorttrol means which stores a program wttidh causes the control means to: 

0 determine the gases temperature of the gases leaving said humidif ication chamber means using said 
gases temperature sensing means. 

ii) receive said offset temperature value from said west input means. 

iii) caJculate an ainmay set-pdnt temperature t>y adding said gases t6rt^>eraiure to said offset temperature, 

iv) energise said gases transportation pathway heating means to increase the tenperature of said gases 
flow by said offset value along the length of said gases transportation pathway means. 

To those skilled in the art to which the invention relates, nnany changes in construction and widely differing ent>od- 
iments and applications of the invention will suggest themselves without departing from the scope of the invention 
as defffied in the appended claims. Ttie disclosures and the descriptions herein are purely aiustralive and are not 
intended to be in any sense limiting. 

BRIEF DESCRfPnON OF THE DRAWINGS 

The invention oonslsts in the foregoing and also envisages constructions of which the fbllowing gives examples only 

One preferred form off the present inwention will now be described with reference to ttie accompanying drawings in 
which; 

Figure 1 is a front elevation of a flow pmbe constructed according to one preferred embodiment of the present 
invention. 

Figure 2 is a view from t)elaw of the flow probe of Figure 1 . 

Figure 3 is a cross-sectional side elevation of a breathing circuit showing the flow probe of Figure 1 instaHed within 
the conduit. 

Figure 4 is a cross-sectional view firom below of the breathing circuit of Figure 3 showing the flow probe of Figure 
1 installed in the conduit. 

Figure 5 is a schematic diagram off a respiratory humidification system inco r pora t ing the flow probe of Rgure 1 . 
Figure 6 is a flow diagram of one preferred embodiment of a hurhidity and temperature control system utilised in 
the respiratory humidification system shown in Rgure 5, 

Rgure 7 is a graph of the target outlet temperature required (for a desired hinnkrity level) versus flow rate aiustrating 
one preferred entimfiment of a humidity and/or temperature control system utilteed in the respiratory humidification 
system shown in Figure 5, and 

Figure 8 is a graph of humidity (or dewpoinQ versus time to alanm in an example fuimidirication system such as that 
shown in Figure 5. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODiRSENT 

With reference to the accompanying drawings and in particular to Figure 5. an example humidification apparatus 
or respiratory humidiTication system incorporating preferrec*- emlMXfiments of the present invention is Olustrated. 
Included in the respiratory humidification system is a ventilator or gases supply means or blower 1 having an outlet 2 
which s^splies gases (for example oxygen, anaesthetic gases or aii) to the inlet 3 of a humidification chamber means 
4 via a conduit 6. Humidification chamber means 4 may, fbr example comprise a plastics formed chamber having a 
metal base 7 sealed therebx Hunrvdification chamber 4 is adapted to hold a volume of water 8 which is heated by a 
heater plate means 9 under the control of controller or contool means 1 1 of a humidification device or humidifier 10. 

As ttie water within ctiamber 4 is heated it will slowly evaporate, mixing water vapour with the gases flow through 
the humidification chamber from ventilator 1. According^, humidified gases leave humid'ificatian chamber 4 via outlet 
1 2 and are passed to a patient or other person in need of such gases 1 8 through a gases transportation pathway or 
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inspiratory conduH U. In order to reduce condensafcnwahin the ina«rat(wycondiiit UanHm . 

delivery ^^^^o^\n^t>2^v^^^^t^^ ^ « 

ctellvery) It « also possWe to prSide a re"n^ 

suitablefatlrigeuchasa'ViriJ^-maytwatlacS^be^ 1. Inthlscasea 

rfcabon system in accordance with instructions set in 1hesSfflrA«^.I^ oontrolsthe operation of the hunHd- 
co«jolmeansll be prodded w^npS^^heS^rXTrsSSS^ 

on the temperature and/or power usage of the liato rZfriiJtl^^ " « provided with Information 

irvutsoftenveratureoltheSLfl^ tere«™^^ ^ provided with 

vided at ornear the patiant toSS^flSSSte^^T^r ortenperature probe 17 may be pro- 

pnJbe 18 m V be proSU to taSSl mSS^^ a«l a further len^ erJEre 
let 12 Of humidin^on cha^;:^^?^!*^^ 

the brealhingd«:«it (The breathing drcuit*^ti^^n^3S^ 

flow passes). The flow probe 191s shZ "Cn^fteSS^^Zi'S::!^^ 

may both be provided in one prabe as win O^M^Mm tonperalure prabe 16 as the two devices 

ered or a desired gaseTh^^e^ ^ ^SZ^SLlSJ^; 22? OWes temperature of gases to be deliv. 
such as control of the healing dSive«dSy hSJ^S TsttSSS SJT ***** ""^"^ by switch 20 

figurations (which will be de4a>ed^eto^ * aulomafc gases delivery con- 

^^Anur^ber Of preferred embodimer-softhe system (orpartsther*^ 



SO now Probe 



by -^"icr^si^srt;^^^^ ^-'^r^ F^p^is^ix^f^yf^med 

dudors (48 in Rgures 3 and 4) whS^SSS^^^^ " ^ 

» a«»«^3lwhichhasatleastoUs2^Sh^SS^^'SIS^^ 

sor housing means 32 and 33 are orelbraSvmS^fJ^f ^ fl*^^^^ from its errf furthest from base 30. Sen- 

-.tha^ed^pattheer^tTSSK'^^^^^^ 

meaS^is^prSK «7tXS:S: s'S.:S:?^"S one sensor housing 

f tow rate sensi;;^'^?^^,:^;^:: ^t^"^'''^^ 
example thermistors (tenperature dependent resistm^ ^ '^^^ 34 and 35. for 

perature and flow rate of the oasi fSSnalJ^JXS^S?^ ""^^ **• respective pr<v>erties of tem- 

34.con.rollerli ni^^^:^^^^^*:^;^^^ '"f ^ case of the tenperature^ mcSL 

Pasjngthrough thethermistorarwr^Sj^ 

«r housing means 32 completely encases or^ncSSw 

tics material between the themWwnwdftTcSS^ 

In the case of the flow se«S^mei»tS^i^^? temperature reading obtained is 8tai aocurateL 

d^raJonsuBidenttowanntSISSL^SuT^^ 

Hot the change In temperature of the thermistor tovmSSS^ • *e cument supply and mon- 

liming meana and detemiine the ii^SS^^^TL'S^ -"resistance). Controller 11 may then start a 
mined terrperature. The time taJn^i^S^^^^^^r^ temperature to drop to a second predeter- 
tanperahir^ along with a hK-Jr^-sSST^T^ to second known 

conWIer 1 1 wHh an Indcatkm of^f^,Sfof Z t^.^* ^ ' ^ "™ "^'^ 

can be seen that thermisS^ ^^^^^^^^S^^^ heal aw^ from the heated thermistor! 
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«tample60-C. Controller 1 1 men irwnitore the power dram by thenrt^ 

lerenoe The power usage h association with the cross^anal area of the gases flow (for exanple a 1 2 i«n diameter 
conduit in the regiori of ttief^ pitwide the controller 11 wRh an indication of the flow rate. aHonring the controller 
todetermme the acu«l flow rate of the gasesJnonJer tor thennlstor 35 to maintain the diffe^^ 
neceaary to occasionally determine the actual temperature of thermistor 35 while also heating thermistor 35 This mav 
be ad^eN^ed ivremowng the heating ^^^^ 

ttiermistor 35 and sensing the cunent through ttiennistois 35. In this way the resistance of thermistore 35 wn quicWy 

data for thennstor 35. Hie sensing voltage may then be remo««d and the heating current reapplied if the btM^- 

Slfle t"^!!™ ^ or controller 1 1 may delay applying further healing to ttemtistor 

35 If the temperature difference has been met or eKceeded. 

As the exposed surfaces of flow probe 19 will generaDy be at a tower temperature than the humidified gases flow 

i^^J"- "Z! '*'^*f of the present indention is p,«nded with at least one 

wmg or projecting tab means and m the exanple shown in Figures land 2 two tab means (37 38 39and401are 
8ha«n per sensor housing means (although it may be possible to utilise one projecting tab means per' sensor houstou 
m^s)jn c»ss-s«*on each tab means is preferably rectangular «a eidentelongSie lenglh of fliSS 
rneansfromstemsi to the sensing end Of the sensor housing means(i^ 

Z ^J^X Of the sensor housing means). In the'prefZd entood^^etTer ^Tc^ 

!Z?^ 2f •* 'f^'ly « from the centre One of the sensor housing means te 

^^^r ^ r^J^ ^ *^ compnses a substantially cylindrical wall extending perpendiculaily from conduit 

^ "^'^ 43 and 44 Of the t^^SZ or may aKemaliSJS 

^^TS 2 «th rehlion to the gases flow (indicated by anow^ to ensur^^ tS^JS ti 

I- • are each aligned parallel to the gases flow. As condensation fbrms on the si^sorhoiSa 

pie line 45) away trom sensor end 36 towards stem 31 as desired «i>ii«seHiwniore»m- 

r^S^ T" 0» ^lO" 19 into sensor entry port 41 . the projecUng tab means are cor- 

J ^ e^in^enl of the present invention also includes a subslanlidy "V shapilLlng^S 

means 46 adjacent the stem 31 and also projecting from base portion 30. A conpDmentJy substotialvTsh^ 

iTteSS^illf * ^it^ and securely insert the flow probe into the conduit (or conduH connector), it 
wn be necessary to rotate the fkw probe until the locating tootti means 46 and locatina depression 47 are conAHned at 

::^r'eirj;rd^Er'^"'"'^"""^*^~^ 

sub^in^i^ ^T"^ *f "^"^ ^ ^ *** ^^'^'"O *«^o^ 35 does not 

SSrlSS,^^^-?. iherm^ 34. it can be seen in Figure 4 that upon afignment of 

gases flow (that IS. they are not aligned in the direclionirfflow) so that are eS^ 

thermstwsothatthegenerated heaiiscarriedawayframthetemper^^ 

the D^2S;SSS^ KS? 1:^*^,^"?" *^ apparatus according to the" prefened form of 

^^^^^ ^ fte humidrfeabon apparatus can recognise conditions which would inp^the humidifica- 
SSnTS^It^ a« occurrences of suctiortng. circuit disconnects and nebufising^Lenls?S^ 

tonngfte flow rate and or temperature lor telltale indicative co^ 

rdiSS^;"^- ^T** ""V be taken (such as raising an alam» or removing heat from heatJpl^ 
2 r«^nl!TSSf* ^a^«o^' sample, determine if the temperature probes have been incorrediy pSced 
or removed from the circuit by. for example sensing no flow with an associated low (anUent) temperalura 
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the ^^'iZ^^ ' preferred uses or applications tor the flow probe accoiding to the preferred form of 

Humidifier Control System - Mltrimum Power Method 

hn»?JLT*^ parameter of the gases flow supplied to the patient 13 or other person in need of such gases is the 
humidity. R IS wen known that gases which are too dry (hawing a low relative humidity of between around 60%and 7oZ 
can very quickly dehydrate the patienTs ainvays causing discomfort. The controller 11 of the humidification auDaratus 
aijortmg to the preferred en*K)diment of the present i^ 

5^ of oontrol is dKiiable is where the temperature of the inlet gases to the hunUif ication chaniier 4 rises to a tem- 
perature similar to the gases ouHet temperatura In this situation, as very little energy is required to be euppfied to ttte 
* T tenTperafa.re). it is not possible to provide sufficient ene^iy to the water 8 in the fwmidification 
chamber and thereforeinsufficient water vapour is availableto humidify tothe gases, accordingly. whUethetemneShire 
SS^'S^.^'Ji' ^•ir " •» «b«ve humidity is not. SELn me incoS^ gast t^JS^S 

r£^I^^^^^***8asastempefature then it can virtuany be assumed that in the pr^ 
fn hf^S^ "^"^ ^ temperature to the required value, much water wBI been 

in the humidification chamber 4 and accordingly the relative humidily of the gases wiH be high vi«P«™»eo 
Inorder to oontrol the humidity of the gases flow reaching the paHert. the humidifiealion apparatus according to the 
pr«ent requres information relating to *e flow nrte of the gases. This may be adSSed bylnStna a f l«! 

S^L^'SS^TFtll^r ™s«»*ol system wiuZ* be deJ^SrfU^Ser^ to 

h„mIStT'°'K*^w ""f^ at block 49 wHh heater plate 9 being energised to provide heat to the water wHhin the 
humKWeaton Chamber 4. At block 50 controller 11 readsarequiredhwri^ 

be^aocorrpDst^asprevKH* 

J» the rwedhumriitylwel in ihe gases flow at the sensed flow rate This may b^ 

lat|on usmg a formula stored in memory or. preferaUK a data storage means i memofTS^^SSd i??e 
"HTZ |««.»«'*"tookMptableo»flow«esand thavlssodated n^^TreXi^^^? *a 
nun*er of desn^humidity levels stored therein whid^ 

and the required humidity valua Contn,! means 1 1 could determine the required power level of herti^^£^^ 

hJ!*^ K f ^""^y «*er«/ed or previously caiculated values) a required evaporation rate to oM^ the 
^2S!2lXi^"*"^*'*T!^ ?r*"" ««*l*e"«'C"'«e(oraH«Lively^infroma7oo^ 
SSZ^- "'^^ ^ ^ "^"^^ to ^ «WB«i by heater plate 9 Shorter to 

produce the determmed evaporation rate thus ensuring the required humidity lev^feachieve^ 
n«« i"*^ ^(whBh is not an essential step in the method) the control means 11 conlrais the temperature of the 

Stai Ja2iii a^^'JSLlTT!^ *^ P*? * ® temperature or power with gases outlet temperature 
^fS!?S^ controller via temperature sensor 18 (or by the temperature soising part of flow probe 19). 

At Diock 54. the present power utilisation of the heater plate 9 is determined and a decision is made as to whettter 
me presem power utiflsation Of the heater pto^ 
joncoj^torexarrplebe calculated^ 
Jrr2^„2.!!"?''t5*l!'*'*^^*'^'^tothete^^^ 

S^S^Sl^ ^I^" f^"*^ ^ tor which the heater plate is energised Zl mmf^ir^^^ 
2? *® P"**- ^ " ^ P'«»« energised for 40% of the tUne^ tto mtod 

51 «^ . ^l*"^^^ »»• «»««^ " the presently tiaemiined power utisation is not less than 

JjTi^^^'^^lnSJS.S appropriately humid»ied gases, until th^^ 

;Se^?Sid^i%^ the heater plate power consun^lion has drapped beUw. the requirad level to s^Iy ad^ 

SS^S^^J^^ .^S^ ««aoe to the heater plate or simply increasing a variable voltage supply) to the 
SL^n^^rrt^ ^ ^ adequately humidified. This wiB cauS?ie outlet 

Aciieck IS then made at bkxiiS6(whichBalsonolarequired Stop in the melhod)toseeHlhe outlet gases te^ 
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has dropped below a predetermined temperature (say 37°C}. If the outiet gases terrperature has dropped below the 
predetermined temperature then It can be assumed that the gases wiQ be receiving the required level of humicfity as 
they are at a temperature sufficiently above the assumed gases inlet tonperature. If the outlet gases temperature has 
not dropped to below the predetermined tenperature then the calculated minimum power level continues to be supplied 
to the gases. Hcanlherefore be seen that: 

1) in the absence of a tenperature sensor, the control system will continually supply to the heater plate the calcu- 
lated minimum required power to achieve adequate humidification. of 

2) where a tenperature sensor is sipplied, the control system will operate in two modes, a fust '^normal" mode 
where the outlet tenperature is controlled in the known way to a desired temperature until the power utilisation of 
the heater plate drops to a level which indicates Insufficient humtdification at which point a new control mode oper- 
ates to maintain the heater plate power usage at the calculated minimum level until the outlet gases tenperature 
drops below a preset tenperature indicating that the inM gases temperature has dropped suffidendy to allow the 
humldif icalion chamber to sipply suffictent heat and humidity to ttie gases flow. 

Humidifier Control System - desired Humicfity Method 

An alternative humidifier control system to that set out above wHI now be d6scrB>ed with reference to Rgure 7. 
According to this alternative prefen^ control system, it is possfele to control the humidity of the gases leaving the 
hunndif tcation chamber 4 to any desired level at any gases flow rate. This is made possble by determining the gases 
flow rate, preferably using the flow prcbe descrbed above, along with knowledge of the hunidification chantber output 
versus flow and or breathing ciroiit chaiacteristics. 

An example of the hunMf icafion chamber output characteristics are shown In Figure 7 vuhere it can be seen that 
for a given required gases humidity level, as gases flow rate is increased, the tenperature of the gases at the humidifi- 
cation chamber outlet drops rather steeply and ti^en settles to a substantiaUy constant tenperatura This irilbrmation 
may t>e experimentally derived for a number of target gases outlet temperatures and humidity levels and recorded in a 
memory storage device (for example in the form of a look-up table or a number of look-up tables) searchable by control 
means 11. 

In accordance with this control system, the user enters a desired humidity level to oonlroller 11 t>y way of a user 
input device such as user irput means 20 which may In this case comprise a (£al or electronic pod. The heater plate 
9 is then energised to warm the water within hunudification chamber 4 and tenperature probe 18 (or the tenperature 
sensing part of flow probe 1 9) is used to provide a sensed outlet gases temperature signal to control means 1 1 . Uinising 
the present flow rate value sensed by flow probe 1 9 and the sensed temperature, controller 1 1 interrogates ite memory 
device to determine the target outlet gases temperature required to achieve the desired hunvcSty level at the present 
gases flow rate. 

At tNs point comrd means 1 1 controls the energisation of heater plate 9 in oider to obtem tite d^ermined target 
outlet gases temperalure which wQI provide the required level of humidity at the pres«it gases flow rate. Energisation 
of heater plate 9 may, for exanple. lake the form of pulse wkfih modulation of the voltage supply to vary ttie power sup- 
plied to the heater plate or alternatively a variable voHage stpply could sippty the heater plate. 

As changes are made in either the flow rate of the gases or in the user set desired hunvdrty level, controller 1 1 auto- 
matically determines an ipdated target outlet gases temperature from ite storage device and sppropriateiy controls 
heater plate 9 to provide that outlet gases temperatura 

For exampte. for a user set desired humidity level of 44mg HgO per litre of gases and a sensed flow rate . con- 
troller 1 1 will interrogate the tables in the storage devkse to determine a target gases outlet temp^ature of ST^'C is 
required. ControUer 1 1 then energises heater plate 9 in such a way (for example by PWM control of the supply voltage 
or current) that the outlet gases tenperature sensed by temperalure sensor 34 is siAstantiatty equal to the target tenv 
perature of 37»C resulting in the desired absolute hunrOdity of 44mg H2O per litre. 

As an addition to this control system, the memory device associated with control means 1 1 could also be supplied 
with information relating to the corvlensation characteristics of the in^iratory conduit A heefter wire 15 may l>e ener- 
gised t)y control means 11 to control the additional heating to the gases as they pass along iie conduit to thereby 
reduce oorKlensation in the conduit. This also reduces changes In the hurrtidity level of the gasee atong the condut (as 
less water wlU come out of the gases as condensation) . In Ihis control system controller 1 1 may acQust tiie heating sip- 
plied by heater wire 1 5 so that as weD as controlling humldty of the gases flow the temperature may also be controlled 
(although in practice the heater wire could only supply a few degrees of tenperature inaease). However, controller 1 1 
may also conceivably use the heater wire setting to reduce humidily of tine gases if they were being sipplied at an 
excess level (in order to produce gases of a sufficiently high temperature) liy causing rain-out to occur. Control means 
1 1 would ttien manipulate the heater plate and heater wire settings appropriately to provide ttie required gases humidity 
and temperature (srt by a usei) to the patient to fie best of 'rts dbilHy. 
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AutomaiDd HmnidMicalioii Appaiatus - "Single Button Humidifier" 

As aresult of implementing either of the ebove oortroi systems in the humkSfication apparatus of Fioure 5 it would 
t>epo6SiWetopro^ndeahumidifierwhich was extremely single to use. requiring 

tin. T •'""^'^'^ wouw 1,0 as shown in F^ure 5 with the onjw inpl bSgsSSJS) 

Swrtch 20 would preferably have a number of states or posttions corresponding to a prietermined n^^2s 
S^^oT^SS?^^ .nS^ys?nd ano,her1:S^,^?S! 

W^^eaOtpostion or state of Mitch 20. acon^espondmg optimaliy required humidity value and tenneralure value 
?Jlt * "^"^ ^"^^"^ with conlKrfler 1 1 . For example, for the lntii)ated AiiWays configuraKfti^SS^ 
!^ ^^'^ ^ ^""^ value about 44mg HaO per are gases^Se^^eTnlSr. 

e^uUismg either one of the above described control systems it would thus be possUe to control ooeration of the 
!^ ^edly sense outlet gases temperature and flow rate and adjust heater plate power and possiUy heatei 
patient 13. independent of changes n flow rate or inlet gases tenperature. 
User Output -Temperature Display 

means^ ^ilSEi'S'ill?*'* do« not re^ on the presence of a flow probe in theZaTng circuit. ^ 
SZlfLtf^? ^ " "^^^ respiratory humidifiers incorporate display mm 

ho«^er.«.6 temperature wl«cf,«displayed is invariably f«^ 

SiSS^^f* '^SlT^ *^ temperature sensor 17) or the tempeSuTof the gaS^J SeVuSSS 
chamber outlet (as sensed temperature sensoris) » ..u..-uuK-«iHn 

oas^to^« m'! professionate equate the displayed temperature with the amount of moisture contained in the 
g^es. So long as the gases supplied to the patient are at 100% relative humidity (that is. the gases contain as much 

SSSrH '^•"S?***""*- " ^ lessSmTe maximi^^osSJa^ntS 

J^ /hS S T^JT'^' ^ * "^^l^^ '^'^ gases^ratu^uS 

t«mni!lT <hetemperaturewhich is displayed on display means 60 is either the 

tonperature sensed by sensor 1 4 cr sensor 18. whichever is the lowest As an example, outlet tempeTt^e (rf 

^^St^S^"*: 'r^K V^^^^^^'^^ (approximalely 1 0wITeLJSS) nSS^ 2 
an in^iratory conduit patient end temperature of 35*C and an d)sokite humidtty of 35mg hfcO per iffe of oases a^ flie 

temp«ah^re to display to the user is 35-C as a sas at a relative humidtty oflOOK at ftb tenperature <»^m tf» 
amount of moisture indicated by a tenperature of 35-C. ' • «» ««Vw«urB conmns me 

^"^ temperafcire was 39»C with an absolute humidity of ^niTtO per of gas« 
then the mostcBnically relevant temperature to display would be37»C. This is because the gas^arivSattheSm 

conduit although the gases have risen in tenperature. The absolute hunridHy of the gases anMng at tte oafiertfeaSu- 
SXLtSdtltT'''.*"'*^ Of 37.C as this is the tenperaSS o«re^ngT«fe aSuTHi^e 

S?^STs eS^^rlE^J^L^ •"!!^ f they have Often dropped and so the tower tempLiture of 
WIS even more relevant to health care professionals. - 

Automatic No Flow Standby Mode 

As has previously been mentioned, in many edsting humid'ificatlon systems, the controller simolv senses temoer. 

2?;e";rcii?"i '^"z^ ^^^^ ^^^^ ^'^^ ^^or^:;s!^^^^^sZn 

I^ri a^X^rSSir.^ "1^' <«sco.|nected from the breathing cfaodt these types of contrellers will 

^^^^^^'^ of the gases (which it assumes are stai ftowina in the breathing dicuif) by incre^Tfte 
power SMppliedtoheaterplateSaftd/orheater wire 15. As thetemperaturei^orsarenota&etoreg^ 
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atanunsafetempeialure. '^^^'^'^hed. the gases si»jpned tome 

sufficient gases ii^^^t^T^S^^^J^ """^"^ " the humidifier has 

insuBicierSthen ^rS^J^t^^^ZT^^J^T^ ^? Q^^'to* ^ found to be 

h«tor plate S tempe«ture an,toMhrt^ <S 3^. ^^.". « «" 

(•hatis.«)rtfolofp«l«,ie«|^ °"***^<=l«='®«''««a9e supplied to heater plate 9 andtor healer wire 15 



HumMity Alarm 



required humidity le^llbraperiodolti^^Sw^^^f^^^ 

which is deperutert onlhe«ffl«2^2S^e^JJ^^ "ttogooff after a period of time 

pallet The lan,er,hedlflerence.lhetSrthe^^^ 

based anH«Kl a prede.ern<riJdreSS1SJ.S^^ '^^T *»red in a memory device, each one 

relalionshftibeteSenteSSSSSKnS^ ^ " '^'"^ °* ^T-C). The 

whK* prcMdes the appropriate time to wait tiefore M^^SiTZ^^SS^^Tl^ 
gases supplied is to monitor the actual dew oaint aJ^^^Z^^^J^ altemahve to measuring the humidity of the 
to determine the <ill^^tSi^^^t!i^^ """''^"^ starts lo occur) of the gases and 

actual d«. point ^Z^^^^^^^^S^^'J^ '^Zt '^SHH''^^ ^^C). The 

conduit 14 temperatura to be the tawr of the humldifiealion chamber 4 tenpeiature and the 



Water Out Alami 



It is riACfiihi^ t.^ a^L^ . "'"s i* «»T!etimes overlooked 

c^opIteSCfSrSJZS^^^ 

4 tenverature (or a^^^^^^^^^^^'^^V^^ 9tempera»uf. the humidMcation chaxijer 

being supplied!otheheaterSt)3S;SiSSl£^^^^^ 
Conductivity: """'^■""*'^~"*«*»"««»"8e^ 

Thermal CWKk/Oh/^ = Heater Plate Power Requirement 

Heater Hale lempeiature ■ Chamber Teirveialuie 

.sdX'2?o:;?s^irrSe's^^ 

9asesfleiw«es.Thlcah:u.S::,T^^ 

pie and an alarm coiW. for eicansle be rBiJo^^,^^ Wr aianpl^ be Mpdated every S minutes for exarr.- 
mal -Conductivity vah» A^SS Lo. Sfr^ 

"^^^^SawJSeSn^^^S^,^^^ (altematvely the alam, could be issued immediately). The 

Flow rate = W litres/minute 
Thermal Conducfivityo.26W 

Them«iConductivltyo0.26WAC(Wthoutwateri^ ^ 
Predetermined threshold = 0.5 
Flow rate = 40 libes/minute 
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Thermal Conductivity = 1.81 WrC (with sufficient water In chamber 4) 
Tliemial Conductivity = 0.42 WAG (without water in chaniMr 4) 
Predetermined threshold = 0.8 wy*C 



The predetermined threshold values at a murber of flow rates oauld ho einr^ i- on.^ 
so that the controDer ^Hi simply determine the pre^ntl^^'*!^*'^;^^ ^""^ by controller 1 1 
ductwtty. access the table in ROM based on the orLent iir». rJ^^ "» 9asM. calculate the value of Thermal Con- 
value. IflhecalculaledireiSuvSS^rj!^^ 

<<«Hikl wait the predetemtin^rSrftTmTCLSSa^^^^^^ Them«, Conductivity value then controller 11 
.evelcou^thenbetoppedupS^utaircLSSr^CLT^ 



Chamber Set-Point Ttaddno 



(even at 100% O^a^itZ^J^ ^^^^^ ^o"* *e conduit heater wti» 

patient •^Z^TLS^Ti^iS^l^L^nS^STn ^r-i^ 't^^^ '""^^^ o» gases for thj 
patient end of conduit ?4 usualV ^^^^^^"i^SSS?^^^ 

gases giving up too much of their heat totheoom^!«dte due to the humidified 

humS?^r iS^tS^'X^Sr Jie^^^^ a. a deseed leva., the respiratory 

enr along the STgth Of rSS^SKtZ^ ' "tenperature gri? 

Aiiw^ set-point value is calculated as fcZ^ temperature (or -Auway setpoinr) acconJingly. The 

Airway set-point = chamber outlet temperatUiB + oflfeef 
oftheoondiA. ''"^ <»n«>e physical properties and configuration 

ture along the ooiiluit Asan^^ZtelTSSS,!!^ 9) m order to maintain the required offeet tempera- 

ou«ette,UiSrro.1^i^,SrnS^ 
able at at least 2»C for 15 minuSs^ 

patient are at 38.6 -C (an actual offset or differanM<rf««ri«.In^ ^LT- ^ 0^ ^t^ng at the 

beroutlettenperaluretoSs'Cato^SnS^t^Ti^ 

Of gasesrSng ^S^^^^^^^^^s^i^ZrT. ^^"^'^ " ^^^^^ 
ficalion chamber temperature TlSZc^nl JST^^^^ 

reached atwhich1hV^quiredco™LS^tJ™;i.^^^ temperature is 

attenvrt to raise the hS«lcS?S2^1SrfiSs^^^ thecontrdler 1 1 couW then 

again be estabfished at a required tenMur^rt Z^T^^ * ^ paSent can 

sWrn^^on^beS^^SSStS^T:*^^ 

provS^aC'CZSTs^^Sm^J^^ 

tot.e.««n,sy^whririrS»r:S:S^^^^^^ 
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«^ abJrty to accurately sense flow rate with this flow sensor, the control systems aocoiding to the present invention are 
at^e to Fovrtdeagases flow to itiepaliem which is controlled toareqi*edhi«,^^ 
automahc-conlroltobeachie^wherelytheuserisnotraqukedfrcon^^^ 

to after .r^ to a««e« desired changes, the user is merely required to Inform the hS£ rtihe JSSS^ 

input. The humdifier also displays a gases temperature value which is clinically relevant to the oK^reachirL^^^ 
patent. In addition, the respiratory humidificalion acconling to o0.er preferred B^^yi^Tv^^^t^^ 
encompasses various safety improvements over the prior ait «™»»ments of the present mvention 

^ disclosed in the foregoing desoiption. in the claims and/or in the accoimanying diawinas mav both 

separately and .n any combination thereof, be material tor realising the inventbn in dh^IfaJSh^ ^ 

Claims 

1. Sensorprobemeansadaptedtorposlttonlnginaflowofhumldifledgasesconprising: 

sensor housing means adapted tar positioning in said gases flow, said sensor housina means havina a lanoi 
tudmal axis sitetaniially perpendicular to said humidrSTgases f tow and J^rSS «d ^ ^ 
sensing means housed within said sensor housing means at or near said sensing 1^ 
^'^H^J^"^ ^ ^^"8 ^ ^ -neans. said at least one pro- 

2. ^JJJProbemeansasdaimedinclaimlwhereinsaidsensorpK^wmeansooi^ 

Sn^rsL"^^,;"^^"^"^'^*^*'-"^ 

'J^ SSlLrS^Si'a^^^.'' ^ " •=^"" ^ each said at toast one projecting tab means is 

2L^!ir?l'!IIf*'* in daim 1 or claim 2 wherein liquid condensate Is dispersed along the lines of 

^' "^^^ "^r^ inclaime wherein said sensing means of saM temperature sensor housina means 

and sadflow rate sensor housing means each comprise a temperatoredepentolt resistar^ 

^^Si^h^to'lSSS^,^"'"'"^^ 

wjcasionany neated to a predetemdned cffference temperature above the temperature of said oases f inu ami ihi^ 
^ required by said sensor means ol said ftow rate sensor housing meS^,^t2l^^SSiS S 
lerence temperature providing an indication of the flow rate of said 

^^'H^^^Jl^^^T^r "«ansof saidflaw rate sensor housing means is 

tZ^ ^ ^ *he sensing means <rf said tenv 

'^ '^ encapsulated at or near *e sensing end of the teaperitore sensor^^ 

Semor probe means as darned in daim 6 wherein said temperature and ffow rate sensor housing means are 
means has sa»tont«lly m^timal effad on the sensing means of said terttoer^ 

^ " ® "^^^ said ftow rate sensor housing means is positioned up stream 

rtsarttemperatorasensor housing means in onder that heat produced^ 

sor housmg means does not effed the sensing means of said temperati^e sensor hLing^ 



9. 



10. 



11. 
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12. Sensor probe means as datmed in claim 1 or daim 2 wherein said gases flow is dtannelled within a oorxluit of 
kncMffi cross-sectional area, at least In the region adjacent said sensor protie means, and Is provUed with a sensor 
entry port adapted to receive said sensor probe means» said sensor entry port being provided with a fixed locating 
depression and said sensor prbbe means being provided with a oomplimefitary fixed locating toolh. the positioning 
of said tenrq^erature and flowr rate sensor housing means relative to said gases flow being controlled by the inter- 
connection of said locating depression and toolh. 

13. Hunufirication apparatus for humidifying a gases flow to be suipried to a patient or other person in need of such 
gases comprising: 

hunrudification chamber means adapted to hold a quantity of water and having an inlet and an outlet to allow 
said gases flow to pass through said hunndlf icalion chamber means, 

heating means provided acfiacent said humidSfiCfllion chamber means and adapted to provide heat to said 
quantity of water in said humidif ication chamber means in oider to provide water vapour to said gases flow 
passing through said humidif ication chamber means, 

gases transportation pathway means connected to sad outlet of said humidif ication chamber means to convey 
said gases flow to sakj patient or other person in need of sudfi gases, 
floMT prol>e means adapted to sense the flow rate of said gases flow, 
temperature sensing means adapted to sense the temperature of said gases flow, 
user input means to allow a user to set a required ten^^erature of said gases flow, 

control means which receives input from said flow probe means, said temperature sensing means and said 
user input meare and controls said heating means in response to said inputs to maintain said gases flow at 
said required temperature. 

14. IHunridirication apparatus as daimed in daim 13 whereio said input from said flow probe means in combination with 
said irput from said temperature sensing means allows said control means to determine if the humldiflcalion appa* 
ratus is In a normal operating condition or if almormal operation tias occurred. 

1& Humidification apparatus as claimed in claim 13 or daim 14 wlierein said flow probe means comprises: 

sensor housing means adapted for positioning in said gases flow, said ser\sor housing means having a longi- 
tudinal axis substantially perpendicUar to said Inimidified gases flew and a sensing end. 
sensing means housed within said sensor housmg meansat or near smI sensing end, and 
at least one projecting tab means extending laterally from said sensor fxHsing means, said at least one pro- 
jecting tab means providng surfaces which enak)le liquid condensate to disperse away from said sensing end 
of said sensor housing ineans. 

16. Humidirication apparatos as daimed in daim 15 wherein said fbw probe means comprise two said projecting lab 
means. 

17. l-lumicBf ication apparatus as claimed m daim 15 wherein said two projecting tab means are oppositely positioned 
around said sensor housing means. 

18. Humidification apparatus as claimed in daim 15 wherein each said at least one projecting tab means is aligned par- 
allel to said gases flow. 

19. Humicfif ication apparatus as claimed in daim 1 5 wherein liquid condensate Is (fispersed along ttie lines of intersec- 
tion between said sensor housing means and said at least one tab means, ttiere existing a localised area of low 
surface tenslonalong said lines of intersection. 

20. IHumioBfication apparatus as daimed in claim 15 wher^ said flow probe means comprise two sensor housing 
means, a tenperature sensor housing means and a flow rate sensor houskig means. 

21. Humicfification apf>aratus as dainf>ed in daim 20 wfierein said sensing means of said tenperature sensor housing 
means and said flow rate sensor housing means each comprise a tenperature dependent resistance. 

22. Humidtfication apparatus as daimed in daim 20 wherein said sensing means of said flow rate sensor housing 
means is occasionally heated to a predetermined difference tenperalure above the temperature of said gases flow. 
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the power required by said sensor means of said flow rate sansor hoi.cin» . 

difference temperature providing an Indication Sn^lZ^^JS^T^ " predetermined 

23. Humidificatlon apparatus as claimed in daim 20 wherein said sensina 

means is e>«po8ed at or near the sensing end of the nZ i^J^S^T^ of said flow rate sensor housing 
said temperature sensor housing meaJ StS^iSil^J^ 2^ |neans while the sensing means of 
housingmeans. ^ ^ " *e sensing end of the tenperature sensor 

25. HanidifiMtlon apparatus as claim . 

stream of said temperature sensor housing means in older ttwi Si^SlSSL^^ ^ ^^'^ ^ 
ratesensor housing meansdoesno.e.fect.hesensingme^of'S^^ 

26. Humkffication apparatus as claimed in daim 15 wherein said oases transonrtaiinn 
c^2S«-^««.«'easlinthereglonadiacemsaidfk^ 

adapted to receive said flow probe means, said sensor mtii^M'Z^^^S^^^^^^.''^^ 
and said flow probe means being provided wHh T^n^^Z^r^, a fired locating depression 

perature and flow rate ^snsS^S^am^^S^T^^^'''^ <" ^^^^ 

«id locating depression and iSr^ 

Z7. Humidmcation apparatus tor humidifying a gases flow to be simiM tn . ^-i— 

gases comprising: " "* ^ *o a Pahert w other pereon in need of such 

rsr^rrr^r -ap.^. ^ pro^^e heat . 

passk,g lh«x.gh said trmmJSiS^S^^^!!^^ Sl?^"^^^*^ vapour to said gases fk«, 
power. ^™^"™™'"'*^'**"''«atmg means utiLsina a measurable quanffly of 

g^ transpoitatian pathway means connected to said outlet of said hunwmr»«^ ^ 

sa«l g^es flow to said patient or other person in need STJ^^T^^ means to convey 

flowprobe means adapted to sense the flow rate of said gases^ 
J2^^nswhichraceiwesi,putframsaidflowp^ 

0 calculate the power usage required of said heating means in order to humMih, «.w 

iw«i«i»wauresijMl»MdajrtolmMns«nilsgidp«gnm«iir^ 
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means indiides, between said steps (ii) and (iii). the step of: 

iia) controllino the energisation of said heating means in order to maintain said gases flow rate exiting said 
huniidif icab'on chamt)er nteans at a predetermined temperature. 

31. IHumtdHication apparatus as claimed in daim 27 or daim 28 wherein said program stored by said control means 
also comprise tfie subsequent step of: 

iv) sensing the tenperature of the gases leaving the humnilification chant>er means and returning to step 0) 
when the sensed tenperature is less than said predeternwiad temperature. 

32. Humidif ication apparatus as claimed in daim 27 or daim 28 wherein said flow protie means comprises: 

sensor housing means adapted for positioning in said ^ses flow, said sensor housing means having a longi- 
tudinal axis substantially perpendiaiar to said humidified gases flow and a sensing end, 
sensing means housed within said sensor housing means at or near sad sensing enl 
at least one projecting tab means extending laterally from said sensor hoisir^ nrteans. said at least one pro- 
jecting tab means providing surfaces which enak>le liquid condensate to disperse away from said sensing end 
of said sensor hoising means. 

33. HunwfificationapiaaratuB as claimed in daim 32 wherein said flow lyobe means oomprisatiiuo said projegiinfl lah 
means. 

34. Hurvvcfif ication apparatus as claimed in daim 32 wherein said two prcjeding tab means are oppositely positioned 
around said sensor housing means. 

35. Humidif ication apparatus as claimed in daim 32 wherein each said at least one proieding tab means is aligned par- 
allel to said gases flow. 

36. Humi(fification apparatus as claimed in daim 32 wherein liquid condensate is dispersed along the lines of intersec- 
tion between said sensor housing means and said at least one tab means, there exisling a localised area of low 
surface tension along said lines of intersection. 

37. Humicfif ication apparatus as daimed in claim 32 wherein said flow probe means oonprise two sensor housing 
means, a temperature sensor housing means and a flow rate sensor hoieing means. 

38. Humidtf ication apparatus as daimed in daim 37 wherein said sensing means of said temperatir e sensor housing 
means and said Hoh rate sensor housing means each comprise a temperature dependent resistance. 

39. Humicif ication apparatus as claimed in daim 37 wherein said sensing means of said flow rate sensor housing 
means is oocasionaDy heated to a predetermined difference temperalure abmre the temperature of said gases flow, 
the power required by sard sensor means of said flow rate sensor housir^ means to maintain said predetermined 
cfifference temperature providing an indication off the flow rate of said gases. 

4a Humicfification apparatus as daimed in daim 37 wherein said sensing means of said flow rate sansor housing 
means is exposed at or near the sensing end of the flow rate sensor housing means whie the sensing means of 
said temperalure sensor housing means is encapsulated at or near the sensing end off the tenperature sensor 
housing means. 

41 . Humicfification apparatus as daimed in <;daim 37 wherein said temperature and flow rate sensor housing means are 
spaced across said gases flow in order that heat produced k>y the sensbig means off said flow rate sensor housing 
means has substantially no efiect on the sensing means of said temperalure sensor housing means. 

42. Humicffication apparatus as daimed in daim 37 wherein said flow rate sensor housing means is positioned up 
stream of said tenperature sensor housing means m order that heat pnxluoed by the sensing means of said flow 
rate sensor housing means does not efiect the sensing means of said temperalure sensor housing means. 

43. Humicfification apparatus as daimed in daim 32 wherein said gases transportation pathway means has a known 
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cross-sectional area, at least in the region adjacent said sensor probe means, and is provided witti a sensor entry 
port adapted to receive said f bw probe means, said sensor entry port being provided with a fixed locating depres- 
sion and said flow probe means being piwided with a onmpHmeritary fbced locating tooth, the positming of said 
temperature and flow rate sensor housing means relative to sad gases flow being contrcriled by the interconnection 
of said locating depression and tooth. 

44. IHumidif ication apparatus for humidifyir^ a gases flow to be supplied to a patient or other person in need of such 
gases comprising: 

humidification chamber means adapted to hold a quantity of water and having an inlet and an outlet to allow 
said gases flow to pass through said humidifi«rtion chamber means. 

heating means provided adjacent said humicffiication chamber means and adapted to provide heat to said 
quantity of water in said humidifioaion dwnber means in order to provide water vapour to said gases flow 
passing through sakt humidification channber means. 

gases transportation pathway means connected to said ouUet of said humidification chamber means to convey 

said gases flow to said patient or other person in need of such gases, 

flow probe means adapted to sense the flow rate of said gases flow. 

temperatiff e sensing means adapted to sense the temperature of said gases flow. 

user irf>ut means to allow a user to select a desired gases humidity level of said gases flow. 

data storage means containing information on target gases temperatures at various gases flow rates for a 

number of humidification chamber outlet means temperatures, 

control means which receives input Irom said tempeiaiure sensing means and said user input means and 
using said flow infomiation from said flow probe means repeatedly obtains corresponding target temperature 
informatiwi from said data storage means oon^esponding to the desired gases huiracfity level and varies the 
heat provided by said heating means until the sensed temperature is substantially equivalent to said target 
temperature in oider to obtain said desired gases hunrMty level 

45. Humidtfication apparatus as claimed in daim 44 wherein said gases transportation pathway means includes a 
heating wire means adapted to, ^pon energisation to a setting determined by said control means, supply heat to 
said gases flow between said humidification means outlet and said patient or other person in need to such gases 
and wherein said control means thereby controls temperature changes in said gases flow atong said gases trans- 
portation pathway, said control means adjusting said setting of said healing wire to oontiol the tenperature of said 
gases flow delivered to said patient or other person in need of such gases to a user set desired temperature. 

46. Humidf ication apparatus as claimed in daim 44 or claim 45 wherein said flow probe means oonprises: 

sensor housing means adapted for positioning in said gases flow, said sensor housing means having a longi- 
tudinal axis substantially perpendicular to said humicfiried gases flow and a sensing end, 
sensing means housed within said sensor housing means at or near said sensing end. and 
at least one projecting tab means extending laterally from said sensor housing means, said at least one pro- 
jecting tab means providng surfaces which enable Bquid condensate to disperse awiy from said sensing end 
of said sensor housing means. 

47. Humidifcation apparatus as claimed in daim 46 wherein said flow prot>e means comprise two said prejecting tab 
means. 

48. Humldif icatton apparatus as daimed in daim 46 wherein said two projecting tab means are oppositely podtioned 
around said sensor housing means. 

49. Humicfif ication apparatus as daimed in claim 46 wherein each said at least one projecting tab means is aligned par- 
allel to said gases flow. 

m. HumicSficalion apr^rakus as daimed In daim 46 wherein liquid condensate Is dispersed along the lines of intersec- 
tion between said sensor housing means and said at least one tab means, there eodsling a localised area of low 
surface tension along said lines cf intersection. 

51. Humidification apparatus as daimed in daim 46 wherein said flow probe means comprise two sensor housing 
means, a temperature sensor housing means and a flow rate sensor housing means. 
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52. HuirttWication a^saiatus as cJaimed in daim 51 wherein said sensing means of said temperatiffe sensor hausina 
means and said flow rate sensor housing means each oomprtee a temperature dependent re6istanc& 

53. Humiceficalion apparatus as claimed in daim 51 wherein said sensing means of said flow rate sensor housing 
means is occasionally heated to a predetermined difference temperature alMve the tenverature of said gases flow 
and the power required by said sensor means of said flow rate sensor housing means to maMaIn said predeter- 
mined difference tennperaiure pravidbig an incScation of the flow rate of said gases. 

54. Humi(£ficatbn apparatus as claimed in daim 51 wherein said sen^ng means of said flow rate sensor housing 
means is exposed at or near the sensing end of the flow rate sensor housing means whfle the sensing means of 

»d tenperature sensor housing means is encapsulaled at or near the seiBlng erid of the *ei^^ 
housing means. 

55. Humidtfication apparatus as claimed in claim 51 wherein said temperature and flow rate sensor housing means are 
spaced across said gases flow in order that heat produced by the sensing means of said flow rate sensor housing 
means has substanfiaDy minimal effect on the sensing means of said temperature sensor ho«^ 

56. HumidHiatian apparatus as claimed in daim 51 wherein said flow rate sensor housing means is positioned up 
stream of said ten^erature sensor housing means in order that heat produced by the sensing means of said flow 
rate sensor housing means does not effect the sensing means of said tenperature sensor housing weans. 

^ ^ tramportation pathway means has a kn««, 

cross^sectonal area, at least in the region adjacent said sensor probe means, and is provided with a sensor entry 
port adapted to receive said flow probe means, said sensor entry port being provided with a fixed locating depres- 
sion and said flow prcbe means being provided with a complimentary fixed locating tooih. the positionina of said 
temperature and flow rate sensor housing means relative Id said gases flow being oontroled by the interconnection 
of said locating depression and tootti. 

58. Humi(fificationapparatuslbrhumidifyingagasesflowtob6si4)pliedtoapai^ 
gases oonprising: 

humidification chamber means adapted to hold a quantHy of water and having an iriet and an outlet to allow 
said gases flow to pass through said humidfficalion chamber means. 

healing means provided a^acent said himidificab-on chamber means and adapted to provide heat to said 
quantity of water in said humidificalion chamber means in oider to provide water vapour to said gases flow 
passing through said humicTiealionchairtMr means. 

gases transportation pathway means oonnactad to said outlet of said humidificalion chairtMr means to conv«v 
said gases flow to said paient or other person in need of such gases, 
fl(M> probe means adapted to sense the flow rate of said gases flow, 

tHiverature sensing means adapted to sense the temperature of said gases flow, 

leer input means wttieh may be in one of a predetermined number of stales corresponding to one of ^ 

Jf ^•5®"!?^.**^"'**'°'*- ^ eortiouralion optimally requiring a predelennined gases temperature 
ana nunvdity level, 

control means whidi receives input from said flow probe means, said temperature sensing means and said 
uswmpul means and cortrols said heating means to provide said gases flow to said patleni or other pere^ 
need of such gases at a temperBBure and humidlly level as indicated ijy said user input means. 

59. l^jmcTication apparatus as daimed in daim 58 wherein said user input means oonprise a two slate input device 
With a first state corresponding to an inhd)ated.€ases delivery conflgwalion and a secorKi state corresponding to 
an intact ainways gases delivery configuration. ~ 

60. Humicffication apparatus as daimed in daim 59 wherein said intiinted gases delivery configuration comprises 
delivering gases at a tenperature of about 37»C and a humidity d abort 44mg HgO per lilre d ^ 

ain»^ ^ses defivery configuration comprises delivering gases at a temperature of about 32«C and a humidily 
level of about 30mg HgO per litre of gases. 

61. HumijSfication apparatus as daimed in dakn 58 or daim 59 whe^ 

tHMr probe means and stares a program wliKh causes ttie comrel means to: 
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fi) detemrne Ute power presently being uUiised by said iieatinQ means, and ' 

111) supply said predetermined level of power to said healinfl maanfi if »>A/«<iton«t»<w< -* 

of said heating means is less tlian saldw^I^^ 

heabng means in order to humidify said gases flow conmrisas required of said 

means and searching in a data^age^S^STa^SSy sS3 ^ISL^^^^^ """t 
g^es«owra.e.saidda.asto^maansb^ngpr«ACS2^ 

required in ordartoatlain said pr2ietann'in^lJS[:^e^2^^ 
raquiiad 01 said heating means to p«*uca the squired said ,S^o1^^ 

»srrrr.*r^'r^r^ — ^^^-^^^ 

lion Chamber outlet means tGn«^7r^!!!i^S^^ 

means and saS^^ mS^ ^'SrsSfk^^ input fn«n said tempemture sensmg 

corr^ing ^ .eStrar^SSSfSlitlJSri^^ 

humid ty evel and varies the hoat nm^^ iw ^^. JZIiT^ wwa© means coirespomiing to the desired gases 

68. «""*«icationapparatusasclaimedincteim58orcl^ 

SIS^S^SSSylTr^^^^^ 
se;«|ng means housed wfWn said sensor housl^ 

rtsSsansS?S^|m2.r^ 

69. ;;-^««appa,atusasclaimad^claim68whar^ 
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72. Huiridfication apparatus as claimed in daim 68 wherein liquid condensate is dispeised along the lines of intetsee- 

""«^»1?"««1S and said at least one tab means, there existing a localised area of low 
swtace tension along said lines of intetsedion. « wi of low 

^Ha^TtSa^Sr^ ^ ^ ^ ««Vr*« *«> «n«»r housing 

means, atanperature sensor housing meansandafkw rate sensor housing means. 

lir^^**";!?''™*^ " in dalm 73 wherein said sensing means of said temperatire sensor housing 

means and sad flow rate sensor housing means each oonipriBeateiiperatuiBdepef^ 

75. Humidiflcation apparatus as claimed In daim 73 wherein said sensing means of said flow rale sensor housina 

SiJ^* required by said sensor means of said flow rate sensor housing means to maintain said SSeteT 
mineddilferenoetonperatureproiridinganincicationoflheflowrateofsaidga^ n saia proaeter 

76. Humidification apparatus as claimed in daim 73 wherein said sensing means of said flow rate sensor housino 
S'S.S.SSf.iL"^^'^ end of Iheflow rate sensor housing means while the sensing means 

sensor housing means is encapsulated at or near the sensing end of the tenverature sensor 

nouswig means. 

means has s»*stantiany mmimal eflW on the sensing means of said tenperatuie sensor housing m^^ 

^™ sajd tenperature sensor housing means in o»Jer that heal praduced by the ^ng mearWoT saidf taS 
rate sensor housing means does not effect the sensing means of said teiiperalure sensor hSsIng mea^ 

c«ss«rt«nal area, at lea^ m the region adjacent said sensor probe means, and is provSd with a sensor 

ISlT^ ^ * complimentary feed locating tooth, the positionu!i sSl 

rsr^Cd2reSn"r;r''''^"^ 

san gases flow to pass through said humKfification chamt>er means. 

heafir« rneans provided a(«acent said humkiif icalion diant>er means and adapted lo pre»de heat to said 
quanbly d water in said humidificalion duurber means in onler to pro^e waftv vapouTtos^ gases f tow 
passing through said humidificaiionehanoer means. «vour » saw gases now 

^transportafon pathway means conneded to said outlet of said humidlTication diarT«>er means to convey 
said gases flow to said pabent or other person in need of sudi gases, said gases transportation palh»^ 
m^s hmnno a patent end. distal to said end conneded te-said outlet of said humidification dumber means 

second teirper^ 

paoera end Of said gases transportation pathway means. 

display means adapted to deplay teinperalure information to a user 

owitrol means which receives input from said fiisttemperaturesensiiig means and outputs a signal to said dis- 
by said first and said second tonperaturesensiiQ means. 
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81 . Humlcfif ication apparatus for humidifying a gases flow to be sillied to a patient or other person in need of such 
gases comprising: 

humidification chamber means adapted to hold a quantity of water and having an inlet and an outlet to allow 
said gases flow to pass through said humidification chamber means. 

heating means provided acQacent said humicfif ication chamber means and adapted to provide heat to said 
quantity d water in said humidification chamber means In order to provide water vapour to said gases flow 
passing through said hurhkfif ication charTt>er means. 

gases transportation pathway means connected to said outlet of said humUificalion chamber means to convey 
said gases flow to said patient or other person in need of such gases, 
flow probe means adapted to sense the flow rate of said gases flow, and 

control means which receives input from said flow probe means and conrpares the sensed flow rate of said 
gases flow with a predetermined mininun required gases flow rate and places the humidification apparatus 
into a safe mode of operation if the sensed rate is less than said predetermined ntinimum rata 

82. Humi<fif ication apparatus as claimed in claim 81 wherein said predetermined minimum required gases flow rate is 
al>out 1.5 litres per minute. — ■ » - 

83. Humidification apparatus as claimed in daim 81 or daim 82 wherein healing plate temperature sensing means are 
also provided and said safe mode off operation includes said oontrol means energising said heating means in such 
a way as Id ensure that the temperature of said heating means does not exceed a predetermined maximum tem- 
perature 

84. Humkfification apparatus as claimed In daim 81 or daim 82 wherein said safe mode of operation indudes said con- 
trol means limiting the power siwiied to said heating means to a predetermined maximum level 

85. Humi(ffication apparatus as ctetimed in daim 81 or claim 82 wherein said flow probe means conprises: 

sensor housing means adapted for positioning in said gases flow, said sensor housing means having a lor»i- 

tudinal axis sitetantially perpendicular to said humkiTied gases flow and a sensing end. 

sensing means housed within said sensor housing means at or near said sensing end, and 

at least one prqjecting tab means extending laterally firom said sensor housing means, said at least one pro^ 

jecting lab means provicfing surfaces which enable lk|uid condensate to disperse away from said sensing end 

of said sensor hou^g means. 

86. Humidificafion apparatus as daimed in daim 85 wherein said sensor prdbe means oonwise two said projecting 
tab means. 

87. Humicfification ap^atus as claimed in daim 85 wherein said two projecting tdb means are oppositely positioned 
around said sensor housing means. 

88. Humidification apparatus as daimed in daim 85 wherein each said at lea^ one projecting tab means is aligned oar- 
alld to said gases flow. 

89. HumkWication apparatus meai^ as daimed In daim 85 wherein liquid condensate is dispersed along ttie Unes of 
irrtersection between said sensor housing means and said at least one tab means. IherB existing a localised ar ea 
of lew surface tension along said fines of intersection. 

90- Humicffication apparatus means as daimed in claim es wherein said sensor pn)be means oon^wise two sensor 
housing means, a temperature sensor housing means and a flow rate sensor housing means. 

91 . Humidification apparatus means as daimed in daim 90 wherein said sensing means of said tenperature sensor 
bousing means and said flow rate sensor hoiking means each comprise a tenperature dependent resistance. 

92. Humidification apparatus means as daimed in claim 90 %vherein said sensing means of said flow rate sensor hous- 
ing means is occasionally heated to a predetermined difference tenperature Ome tiie temperature of said gases 
flow, and ttie power required by said sensor means of said flow rate sensor housing means to maintain said prede- 
termined difference tenperature providing an indication of the flow rate of said gases. 
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93. HuiTOcfif icatlon a^^atus means as claimed in daim 90 wherein said sensing means of said flow rate sensor hous- 
ing means is exposed at or near the sensing end of the flow rate sensor housing means while the sensing means 
of said tenperalure sensor housing means is encapsulated at or near the sensing end of the tenyerature seiisor 
housing means. 

94. Humicfification apparatus means as claimed in daim 90 wherein said ten^Mrature and flow rate sensor housing 
means are spaced aaoes said gases flow in order that heat produced by the sensing means off said flow late sen- 
sor housing means has substanfially minimal eflecl on the sensing means of said temperature sensor housing 
means. 



95. Hun»c«ication apparatus means asclalmed In claim 90wherdnsaidflo^ means is positioned 
up stream of said tanrperature sensor housing means in order that heat produced by the sensing means of said 
flow rale sensor housing means ctoes not effect the sensing means of said terrperature sensor housing means. 

96. Humidf Ication apparatus means as claimed in daim 85 wherein said gases flow is channelled within a conduit of 
knom cross'sectional area, at least in the region adjacent said flow probe means, and is provided with a sensor 
entry port adapted to receive said flow probe means, said sensor entry port beii^ provided with a fixed locating 
depression and said flow probe means being provided with a complimentary fixed locating tooth, the positioning of 
said temperature and flow rate sensor housing means relative to said gases flow being controlled by the intercon- 
nection of said locating depression and tooth. 

97. Humicffication apparatus for humicfifying a gases flow to be aivplied to a patient or other person in need of such 
gases oonprising: 

huntidification chamber means adapted to hold a quantity of water and having an ir^et and an outlet to allow 
said gases flow to pass through said humidif ieation chamber means. 

heatirig means provided acfacent said humidificatlon chamber means and adapted to provide heat to said 
quantity of water In said humidif ieation charhber means in order to provide water vapour to said gases flow 
passing through said humidtfication chamber means, 

gases transportation pathwvay means connected to said outlet of said humidiriGation chamber means to conv^ 
said gases flow to sad patient or other person in need off such gases, said gases transportation pathway 
means having a patient end. distal to said end connected to said outiet of said hurrtdification chamber means, 
humidity sensing means which senses the humidity of said gases flow being sifiplied to said patient, 
timer means which may k>e used to time certain humidif ieation apparatus events, 
alarm means which may be energised to provide a warning signs! after a predetermined alami time, 
storage means which stores said alann times for a number of aseodated sensed huntidity values, and 
control means which stores a program which causes the control means to: 

1) receive input of said sensed humidity value from said humidity sensing means. 

ii) obtain from said storage means the alarm time associated with said sensed humidity value 

io) start said timer means, 

iv) wail unfa ttie time elapsed by said timer means subdantially equals said alarm tvne and 
V) energise said alarm means to provide said warning signal. 

98. Humidtfication aii^atus means » daimed in daim 97 wherein sad alarm times stored in said storage means are 
greater fdr sensed humidity values which are nearer to a predetemiined required humidity value and smaller Ibr 
sensed humidily values which are further away from said predetermined required huntfi^ value 

99- Humidiffication apparatus means as daimed m daim 98 wherein said storage meanr. stores a nurrA>er off sets off 
alarm times for a number of associated sensed humidif values, each set corresponding to indvidual said required 
humidity values. 

1 OO.HumidifiGatlon apparatus means as daimed In daim 97 or daim 98 wherein said humidity seising means comprise 
dM point sensing means. 

101.Humidiflcation apparatus for humidifying a gases flow to be supplied to a patient or other person in need of such 
gases oonprising: 
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humidif ieation chamber means adapted to hold a quantity of water and hawing an inlet and an outlet to allow 
said gases flow to pass thiough said hunHdif ieation chamber means, 

heating means provided acljacent said humidiricaticr. chamber means and adapted to provide heat to said 
quantity of water in said humidif cafion chamber means in onter to provide water vapour to said gases flow 
passing through said humidification chamber means, 

heating means power ullGsation sensing means which monitors the level of power being used by sad heating 
means, 

hating means temperature serising means which senses the temperature of said heating means 
gases transportation pathway means connected to said outlet of said hun«lification chantter means to convey 

said gases flow to said paliem or other person in need of such gases, said gases fcansportato 
means having a patient end. distal to said end connected to saM outlet d said hunMWcalk^ 
alami means which mqf be energised to provide a warning signal after a predatenrined ataim time, and 
control means wMch stores a program which causes the control means to: 

i) determine a dffwence tenperature by subtracfing the gases tanpeiature deternaned by said gases flow 

iCTiperature sensing means liom the healing means temperature sensed by said healing 

alure sensing means. # » ih» 

H) determine a power requirement value tor the heating means from said heating means power utOisation 
sensing means. 

» a therinal conductivity value by dividing said power requirement value kv 

perature. 

iv) energise eald alarm means if said calculated themni oonduetivily vahie is lees than a predetermined 
mmimum allowable flieimal oonductivay value. 

as 102.Humidtfication apparatus means as claimed in daim 101 which also conprises flow piobe means, adapted to 

^towabietheriTOilconctoclivity values with associated gasesflow ra^ 



TO 



IS 



w "'^^'7™;^ the gases flow rate from said flow piobe means and obta^ 

predetermined mmmum atowabie thermal conductivity value associated wi^ 

lOaHumidification appaiahs means as claimed in claim 101 or c^ 
grammed to carry out the step of 

35 

\0 waiting a predetenmined period Of time and ften repealing steps 0) to 
104.hhmiicaication apparatus as claimed in claim 102 wheron said flow probe means comprises: 

*> f^!«»[''««'"fl "leans adapted for positioning in said gases flow, said senw 

tudinal axis siJwtantialiy perpendicular to said humidBied gases flow and a sensing end 
■ sensing means hous8dwilh&> said sensor housing means at or near said sensing end. and 

at least one projeeling tab means extending laterally from said sensor housir« means, said at least one pro- 

« ******* 

45 Of said sensor housing means. 

■ iOS.Hun*^tion apparatus as dalmed In etaim 104 wherein said se^ 

£0 106.Huirtdificalion apparatus as claimed in claim 104 or daim 105 wherein said two prqjecting tab means tfe'oppo- 
sitely positioned around said sensor housing means. H.m«»wiiw am mews are oww- 

107.Himildifiation m asdaimed in daim 104 or daim lOS wherein eadi said at least one prqjeding tab means 
IS aligned parallel to said gases flow. 

55 

JtehnMofrtersectionb^ 

localised area of tow surface tension along said lines of intersection. 
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109.Hiiirtdification apparatus means as claimed in daim 104 or daim 105 wherein said ser«or probe means comnris^ 
two sensor housing means, a temperahire sensor housing means and a flow rate seSS^hSS^^^JT^ 

liaHumidificalion apparatus means as claimed in daim 109 wherein said sensing means of temperature sensor 
housrng means and sad flow rate sensor housing means ead» conprise a teSperaSe dSerSSt^rS. 

"^iSSS'SSlL''?*^ " '^"^ ^ means of said flow rate sensor 

housing meane « occasionally heated to a predetermined difference tenneiat^e above the t«n^^» 

predetermined diffwenceteriperature providing an indication ofihe flow rate m«niainsaia 

"^IS'^T^S^IT!! " "^JT ^"^"9 Of said flow rate sensor 

Housing means is exposed at or near the sensing end of the flow rate sensor housing means while the sensing 

s"^hlTnj3r^'^'^'~^'^"™^ 
113J1umidification apparatus means as daimed in claim 109 wherein said temperature and flow rate sensor housino 
sory^ means has substantially minimal effect on the sensing means of sJi?tempeJZ« ^^S^ 

^^*1^^!L^S^^.^J^ "^"^ ^ housing means is posi- 

s^ift»« rate sensor housmg means does not ellect the sensi^ 

"T? ~ ^^'^^ said gasesflow is channelled within a conduit of 

known eross^ecllon^ 

emry port adapted to receive said f bw probe means, said sensor e,*y portbSS SSlSS^ SSli^SJ 

s;^:Se'^trr'^'"K*^'^'^'^««^ 
ssrssi^Tni^^^sn^^ 

^miiclificatim chamber mea^ 

said gases flow to pass through said humi(«icationdiamber means. "9 «» ana an oiaet to allow 
heating means provided atQacent said humidif icalion dianOer means and adapted to provide heat to said 
•"JTJliS*'***" means in o«ier to provide SS^^STii^^ ,1^ 

pa^ through saKi humriification d,an*er means, said healing means utiHsingTrneasurable ^iirf 

eaid gases flow to sad patient or other person in need of such gasee 

gases transportation pathway healing means which are eneigisaUe to supply heat to said oases flow akma at 
ieastapart of the length of saa gases transportoiionpathw^rme^ 

gas^tenwj^e^sing means whidi senses the temperature of said gases flow leaving said humidHica. 

*° * '^"^^ temperature offset value wMdi is the requfrecTdifeerence 

control means which Stores a program which causes the control means to: 



M) receive said offset temperahwe value from said user input means. 

«r) eneigise sad gases transportation pathway heating means to increase the temperature of^ gas^ 
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flow by said offset value along the length of said gases transpo^^ 

1 l7.HumidiH^ apparahs means as claimed in daim 11S wherein said control means is also programmed to carry 
out the si6p of: 

fiv) determirang whether said offset temperature has been achieved along said gases tianspartation pathway 
means and if sad offset tennperature has not been achieved after a predetermined period of time th«i said 

heating means IS controled to reduce the temperature eensed by said gases tenveiature sensw^ 

a predetermined amounL ' 

^ ^"■^'S'^i"*''''*^ in daim 1 16 wherein said oontrol means is also programmed to carry 

v^Mrejaling steps (i) to (wil until said otfeettenverature is mainte^ 
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I ENERGISE HEATER PLATE | 



I READ REQUIRED HUMIDiriv 



Ireadrjdwrate 



CALCULATE MINIMUM POMfER 
REQUIRED TO GENERATE 
REQUIRED HUMIDITY LEVEL 



CONTROL TEMPERATURE OF 
GASES LEAVING HUMIDIFICATION 
CHAMBER TO. SAY zrc 
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FIG. 6 
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